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ported by Kannel (1971), the levels of serum
cholesterol, phospholipid, LDL and VLDL
were determined in over 5000 individuals, who
were then followed up for 16 years. Ischaemic
heart disease, indicated by myocardial infarc-
tion, sudden death or angina pectoris, was
shown to correlate strongly with each of these
lipid fractions. Since this study was undertaken
a classification or hyperlipoproteinaemias has
been published by the World Health Organisa-
tion (1970). Extensive prospective studies on
the relationship between the types of hyperlipo-
proteinaemia and atheroma have not yet been
reported, but it is already apparent that there is
a greatly increased risk of atheroma in indivi-
duals with high levels of LDL and VLDL. The
two commonest types of hyperlipoproteinaemia
(lib and IV), both of which carry a high risk of
IHD, are attributable to dietary excess, either
of animal fats or of total caloric intake, and it
seems very likely that the incidence and severity
of atheroma, or at least of IHD, could be greatly
diminished by modification of the diet.

The association of LDL with a high risk of
IHD fits well with the biomedical studies de-
scribed earlier. Many cells, including smooth
muscle cells, ingest LDL by micropinocytosis
and make use of its cholesterol in the produc-
tion of cell membranes. As mentioned on p. 30,
the cell uptake of LDL is controlled by cell re-
ceptors, etc.: the subject is more fully explained
by Goldstein and Brown (1977). Defects of the
control mechanisms result in the very severe
atheroma of the familial hyperlipidaemias. No
such defects have been demonstrated in the
great majority of individuals with severe ather-
oma, but high levels of LDL passing from
the plasma into the intima of arteries might
overwhelm the normal control mechanisms,
resulting in accumulation of LDL. Unsaturated
vegetable oils do not raise the LDL and are not
atherogenic: they may even have a protective
effect.

There also appears to be an inverse rela-
tionship between serum HDL levels and isch-
aemic heart disease. A possible explanation is
provided by experiments mentioned earlier in
which pieces of aorta were incubated in culture
medium containing lipoproteins: the presence
of HDL was reported to result in transfer of
cholesterol from the intima to the culture
medium.

Age  and  sex.   It  is  not  surprising  that

atheroma and its complications increase with
advancing age, for the plaques grow slowly.
Men are more severely affected than women at
all ages, and indeed severe extensive atheroma
is much less common in women until after the
menopause, when it progresses as in younger
men. The sex difference may be due to
oestrogens, which are known to influence
lipid metabolism and reduce the total plasma
cholesterol.

Hypertension. There is no doubt that hyper-
tension is associated with an increased inci-
dence and severity of atheroma. This has been
established by necropsy studies. Moreover, in
the Frarningham and other prospective
studies, a clear correlation has been de-
monstrated between the height of the blood
pressure and the risk of IHD, particularly in
older men. It is not known how hypertension
contributes to atheroma; one possibility is that
it might promote endothelial injury by increas-
ing the shearing stress on the endothelium.

It is noteworthy that the pulmonary arteries,
in which the pressure is low, are usually not
affected by atheroma except in patients with
pulmonary hypertension, e.g. in mitral stenosis.

Cigarette smoking. The incidence of IHD in
cigarette smokers is at least double that in non-
smokers, and the risk increases with the
number of cigarettes smoked daily. The dura-
tion of the habit does not appear to be an im-
portant factor and this, together with the fact
that sudden deaths from IHD are especially
increased in smokers, suggests that smoking
may promote coronary artery thrombosis
rather than atheroma itself. As mentioned
earlier, inhalation of cigarette smoke has been
shown to cause vascular endothelial injury in
rabbits. It has also been shown that plasma
fibrinogen, clotting factor VIII and the haem-
atocrit levels are all raised in chronic smokers
and that nicotine stimulates release of nor-
adrenaline and thus promotes vasocontraction.
The role of smoking in atheroma and IHD thus
appears complex.

Physical activity. The Framingham and
other studies have demonstrated beyond doubt
that the incidence of IHD is lower in people
who are physically active than in more se-
dentary individuals. Exercise may be protective
by using up lipids and carbohydrates for energy
production, and study of the blood lipids has
demonstrated relatively high levels of HDL in